The World Health Organization (WHO) has estimated that more than 200 million people in Africa, Asia, Latin America and the Caribbean have schistosomiasis and that more than 700 million people are exposed to infection in these three continental regions. Among the infected individuals, WHO estimates that at least 10% present the severe form of the disease and that 50-60% of them (i.e., more than 100 million people) present clinical manifestations of the disease, which represents an important worldwide public health issue ([@B44]).

According to the Brazilian Ministry of Health, schistosomiasis caused by *Schistosoma mansoni*affects between 2.5-6 million people and more than 25 million are exposed to the risk of infection in Brazil ([@B37]). The range of this estimate, from 2.5-6 million infected people, indicates that the information on the prevalence of the disease includes substantial uncertainties. Since 2004, when Coura and Amaral published an epidemiological and control evaluation of schistosomiasis in endemic areas of Brazil covering the period from 1977-2002, few overall assessment studies have been conducted in this country. More recently, [@B10] conducted a broad review on the epidemiology of schistosomiasis mansoni in Brazil. This review analysed the sources of infection and of the spread of the disease across Brazilian territory, Brazilian authors' contributions, the specific treatment for the disease and the problems involved in this treatment. In summary, the transmission of schistosomiasis can be considered to occur over a vast endemic area in Brazil: from Maranhão to Minas Gerais (MG), especially in Paraíba (PB), Pernambuco (PE), Alagoas, Sergipe (SE), Bahia (BA) and MG, with foci in Pará, Piauí, Goiás, Distrito Federal, Rio de Janeiro, São Paulo, Paraná, Santa Catarina and Rio Grande do Sul ([@B13], [@B10]).

Studies conducted by Coura et al. ([@B15], [@B17], [@B19], [@B16]), [@B13] and [@B10] have demonstrated the prevalence and morbidity of schistosomiasis in various areas of Brazil. In a hospital study, [@B18] showed that of 4,652 patients, 12.82% had the hepatosplenic form (Type III) and 87.18% presented the hepatointestinal form (Type II). In a study in four field areas, two in MG (Capitão Andrade and Padre Paraíso), one in SE (Riachuelo) and another in PB (Alhandra), [@B15] determined the prevalence of infection by *S. mansoni* through faecal examination (Kato-Katz). The prevalence of infection was 60.8% for patients in Capitão Andrade, 63.1% in Padre Paraíso, 50.5% in Riachuelo and 46.6% in Alhandra. Of these patients, 5.8%, 4.4%, 2.4% and 2.4%, respectively, showed the hepatosplenic form of the disease (Type III). [@B43] evaluated a 25-year program for the control of schistosomiasis mansoni an endemic area in MG and showed a substantial reduction of prevalence, from 70.4% in 1981 to 1.7% in 2005. The prevalence of the hepatosplenic form decreased from 7-1.3% during the same period.

PATIENTS, MATERIALS AND METHODS
===============================

This study represents a comparative analysis of the prevalence and morbidity of schistosomiasis caused by *S. mansoni* in Alhandra, on the southern coast of PB ([Fig. 1](#f01){ref-type="fig"}), based on data obtained in 1979 and 2010 for the master's degree dissertations of [@B36] and de [@B23], respectively. Thus, the present study aimed to analyse the observed differences in the disease and their probable causes in that area over this 31-year period.

Fig. 1: location of Alhandra, state of Paraíba, Brazil, showing the main settlement of the municipally with the residences of positive case for *Schistosoma mansoni* and the Popocas River with the snails collect stations.

A register of the resident population in the urban area of the municipality of Alhandra was produced and systematic sampling per family conglomerate was applied. As the sample comprised one in every 10 inhabited houses, it covered approximately 10% of the resident population. The homes sampled were marked on a map of the area and were evaluated for their sanitary conditions, water supply, sewage disposal, type of sanitary facilities, type and quality of home, number of residents, number of rooms, location and distance from possible sources of infection (rivers, lakes or wells). Individual habits, such as river bathing, laundering and fishing were evaluated with a questionnaire.

The sample population was interviewed and clinically examined after these individuals had given their informed consent. The study project had previously been granted approval by the Ethical Committee for Research on Human Beings of the University Hospital of the Federal University of Paraíba. The anamnesis and clinical examination were oriented towards clinical manifestations of schistosomiasis, previous pathological history, previous diagnosis of schistosomiasis, clinical and surgical treatments performed, general clinical examination, liver and spleen palpation and other data of importance for the research, such as intercurrent diseases and alcoholism.

After evaluation of the social, epidemiological and clinical conditions of the sampled population, the prevalence of the infection was investigated through faecal examination using the Kato method, as modified by [@B25]. Properly identified plastic containers were distributed to each individual and the collection procedure for faeces was explained. Each day for three consecutive days, the receptacles containing the faecal samples were collected from each household that still had samples to be submitted. One sample of faeces was collected from each person. Two slides were prepared from each sample. Each slide were examined by two different technicians and reviewed by the author (EVM).

The patients who were positive for schistosomiasis were examined by one of the authors (WC) and were classified as follows regarding morbidity in accordance with the classification system of [@B1]: Type I - intestinal form, examination of faeces positive with non-palpable liver and spleen, Type II - hepatointestinal form, palpable liver and non-palpable spleen, measured from the liver in relation to the right costal margin, and Type III - hepatosplenic form, palpable liver and spleen in relation to the right and left costal margin, respectively.

The Popocas River, which borders the main settlement of the municipality of Alhandra, is the primary and the closest source of infection by *S. mansoni*. Given that the population uses this river and wells derived from it for bathing, laundering, fishing and other activities, nine capture sites for the planorbid intermediate host of *S. mansoni*were chosen in this area ([Fig. 2](#f02){ref-type="fig"}). Two capture periods were planned: the rainy season, from May-September and the dry season, from October-December. The capture sites and derived wells were surveyed every two months during both seasons in accordance with the recommendations of the WHO. When molluscs were found, they were counted and classified and were subjected to a process to induce elimination of cercariae. The elimination rates were also evaluated. A random sample of molluscs was placed in boxes covered with moist gauze and was forwarded to the Malacology Laboratory of the Oswaldo Cruz Institute, for confirmation of the species classification and emergence of cercariae. The procedures for accessing, collecting and evaluating the infected snails were the same in 1979 and 2010.

Fig. 2: sharp decrease the prevalence of schistosomiasis in Alhandra, state of Paraíba, Brazil, from 1977-1979, mainly due to mass treatment from the Special Program of Schistosomiasis Control and gradually decrease of prevalence from 1982-2010 due to successive treatments and to sanitation improvements.

RESULTS
=======

A total of 310 households were registered, with a total population of 1,260 people and an average of four inhabitants per household. In comparing the studies, it was observed that in 1979, 82.2% of the houses were made of mud, 15.3% of brick and 2.5% of wood, whereas in 2010, 20.1% were made of mud, 79.4% of brick and 0.44% of wood. In addition, 99.5% of the households had electricity. In 2010, 90.5% of the households had water supplied through the public network by the state company Water and Sewage Company of Paraíba, although only 71.4% had proper treatment. In 1979, 66.9% of the people used water directly from the Popocas River and 33.1% used water from wells. These results show that a significant improvement had been made in the water sources used by the households. An overwhelming majority of the households in Alhandra in 2010 had deep sinks for doing laundry because they now had a water supply. In 1979, 40.8% of the households of Alhandra had cesspits, whereas 59.8% of the waste was abandoned in the open air. In 2010, 94.3% had cesspits and 5.6% of the waste was abandoned in the open air. Only 0.3% of the households had sewage collection, compared with 0% in 1979. In 2010, the garbage from 76.6% of the households was collected by a public company, 10.8% was burned or buried and 12.6% was abandoned, whereas in 1979 only 15.4% was collected, 11.2% was burned or buried and 73.4% was abandoned in the open air.

Of the 1,260 people in the sample, 796 provided material for stool testing. Thus, 32% did not undergo the examination because of refusal or failure to provide material. However, the distribution of the 310 households did not alter the representativeness of the resident population of Alhandra. At the time of the most recent census, the population of the municipality was 11,146. Thus, the sample of 796 people represented 7.14% of the resident population. Among the 796 people who underwent the stool test, 80 (10%) eliminated eggs of *S. mansoni*. The parasite load was considered to be low, with a median ranging from 48-72 eggs per gram (epg) of faeces ([Table I](#t01){ref-type="table"}). Comparatively, the prevalence of schistosomiasis in Alhandra in 1979 was much higher reaching a mean of 46.6% and the parasite load was 231 epg of faeces in 302 patients untreated at the time of the survey. In 613 patients who had been treated during the six months prior to the study, the mean prevalence was 13.3% and the parasite load was 108 epg of faeces ([Table II](#t02){ref-type="table"}). The prevalence of schistosomiasis decreased markedly from 1977-1979 due to mass treatment by the Special Program of Schistosomiasis Control. A progressive decrease from 28.8% in 1982 to 10% in 2010 occurred due to improved sanitation and the treatment of positive cases by the Regional Management of Health Services of the State of Paraíba ([Fig. 2](#f02){ref-type="fig"}).

TABLE INumber of persons by age group examined, number and percentage of positives for *Schistosoma mansoni* and its egg load median, Alhandra, state of Paraíba, Brazil 2010Age groups (years)Examined (n)Positives n (%)Egg load^*a*^0-1018013 (7.2)4811-2019720 (10.1)7221-3011610 (8.6)4831-408410 (11.9)4841-507410 (13.5)48\> 5014517 (11.7)72Total79680 (10)56[^1]

TABLE IINumber of persons by age groups examine, number and percentage of positives for *Schistosoma mansoni*, treated and untreated and its egg load median, Alhandra, state of Paraíba, Brazil 1979Age groups (years)Examined (n)Previous treated UntreatedExamined n (%)Positives n (%)Egg load^*a*^ Examined n (%)Positives n (%)Egg load^*a*^0-10354245 (69.2)19 (23.2)84 109 (36)13 ( 9.2 )13211-20205157 (76.6)28 (34.1)120 48 (15.9)30 (21.3)17421-3010665 (61.3)15 (18.3)144 41 (13.6)32 (22.7)40831-407548 (16.6)8 (9.7)84 27 ( 8.9)19 (13.8)27641-506947 (17)8 (9.7)108 22 (7.3)11 (7.8)180\> 5010651 (7.8)4 (4.8)108 55 (18.2)36 (25.5)216Total915613 (67)82 (13.3)108 302 (16.6)141 (46.6)231[^2]

During the rainy season of 2010, no molluscs were found in the surveys conducted at the nine sites along the Popocas River or in the wells surveyed. At the end of the rainy season, in September-October 2010, 244 molluscs were captured at only one site, Station 3, on the Popocas River. Of these molluscs, 87 were dead, 157 were alive and only two (1.27%) were eliminating cercariae. This result is of great importance in terms of the reduction of the prevalence of morbidity due to *S. mansoni* infection in the area. In 1979, Mendonça found that 6.07% of the molluscs were infected, the prevalence of *S. mansoni* infection was 46.6% among 302 untreated individuals and 2.4% of those infected had hepatosplenic forms (Type III), with a mean elimination of 231 epg of faeces ([@B36]). [Table II](#t02){ref-type="table"} shows the total number of people examined per age group, the numbers and percentages of treated and untreated positive patients and the median numbers of *S. mansoni* eggs in the treated and untreated groups in 1979.

DISCUSSION
==========

The control of schistosomiasis is one of the most difficult tasks facing public health services in affected countries owing to the worldwide spread of the intermediate host, its mechanisms of escape from existing control methods, the frequency of human contact with water, the dynamics of schistosome transmission, the lack of sanitation and clean water supplies for human populations and the limitations of individual and mass treatment. Furthermore, the control of schistosomiasis using combined measures is very expensive and, to be effective, must be maintained over the mid to long term ([@B12]).

After the discovery by da [@B22] of schistosomiasis caused by *S. mansoni* in BA, the first studies conducted in northeastern Brazil on this disease and its vectors were those of Lutz ([@B29], [@B30]) and [@B31]. During the 1920s, Maciel ([@B33], [@B34], [@B35]) conducted several studies on the disease and its treatment at the Naval Hospital of Recife. These studies were complemented by Jasen (1946), using treatment as prophylaxis for schistosomiasis among sugar cane workers at the Catende Plant, PE and by da Silva ([@B20], [@B21]). Fieldwork on the epidemiology of schistosomiasis and its prophylaxis in northeastern Brazil began with [@B39], [@B40], [@B38], including research in PB. These studies were continued by Barbosa ([@B1], [@B2]) in PE and consolidated in BA by [@B42], [@B41] and Bina and Prata ([@B3], [@B4]), using treatment as a form of controlling schistosomiasis in rural areas. Kloetzel ([@B26], [@B27], [@B28]) made an important contribution to studies on morbidity due to schistosomiasis and its relationship with the intensity of infection. More recently, the publication of the excellent book *Schistosoma mansoni* and esquistossomose, organised by [@B5] and with contributions by 78 of the leading Brazilian experts on schistosomiasis, has presented a broad and comprehensive perspective on this disease.

Approaches to the control of schistosomiasis have involved the use of one or more of the following methods, either in isolation or in combination: (i) control of the intermediate host using molluscicides or biological methods, (ii) basic sanitation and clean water supply, (iii) health education and (iv) individual or mass treatment. None of these methods is capable, on its own, of exerting about effective control of schistosomiasis, except in populations of a very limited size or under very special conditions. Molluscicides are expensive and toxic and they have only a temporary effect. No effective biological control method is yet available. Basic sanitation and a clean water supply, combined with health education, potentially represent the most effective approach, but only in the mid to long term. Mass treatment reduces morbidity, but does not control transmission. The protection of individuals has proved to be impracticable on a large scale.

[@B14] and Coura et al. ([@B15], [@B17], [@B19], [@B16]) conducted studies on the morbidity, evolution and control of schistosomiasis in areas of MG, SE and PB. Following the master's degree dissertations and PhD thesis of Conceição ([@B6], [@B7]) in Capitão Andrade, MG, and of [@B36] in Alhan- dra, PB, several studies were conducted by [@B8], [@B9] and [@B10] on the prevalence of morbidity, evolution and the response to specific treatment of schistosomiasis in rural areas in MG. In PB, in addition to the study conducted by [@B36] in Alhandra, [@B19] conducted an evaluation of the Schistosomiasis Control Program in all areas covered by the program in that state, including Alhandra. With the dissertation of de [@B23], which formed a basis for the present study, 33 years of observations of schistosomiasis have now been conducted in Alhandra. Before the activities of the Schistosomiasis Control Program began, [@B11] reviewed the data from the Health Diagnosis of the State of Paraíba. This analysis showed that the prevalence of schistosomiasis in Alhandra was 59.1%, the highest of the 12 municipalities studied in that state. Due to mass treatment with oxamniquine ([@B32]), the prevalence of schistosomiasis decreased markedly from 1979 onwards, as shown by [@B36]. Since then, the prevalence of schistosomiasis has decreased gradually to 10% ([Fig. 2](#f02){ref-type="fig"}) due to successive treatments and sanitary improvements, as shown in the present study.
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[^1]: *a*: median, egg/g/faeces.

[^2]: *a*: median, egg/g/faeces.
